During the study of bacteria associated with bats affected by white-nose syndrome hibernating in caves in the Czech Republic, we isolated two facultatively anaerobic, Gram-stain-negative bacteria, designated strains 12 T and 52 T . Strains 12 T and 52 T were motile, rod-like bacteria (0.5-0.6 mm in diameter; 1-1.3 mm long), with optimal growth at 20-35 6C and pH 6-8. On the basis of the almost complete sequence of their 16S rRNA genes they should be classified within the genus Serratia; the closest relatives to strains 12 T and 52 T were Serratia quinivorans DSM 4597 T (99.5 % similarity in 16S rRNA gene sequences) and Serratia ficaria DSM 4569 T (99.5 % similarity in 16S rRNA gene sequences), respectively. DNA-DNA relatedness between strain 12 T and S. quinivorans DSM 4597 T was only 37.1 % and between strain 52 T and S. ficaria DSM 4569 T was only 56.2 %. Both values are far below the 70 % threshold value for species delineation. In view of these data, we propose the inclusion of the two isolates in the genus Serratia as representatives of Serratia myotis sp. nov. (type strain 12 T 5CECT 8594 T 5DSM 28726 T ) and Serratia vespertilionis sp. nov. (type strain 52 T 5CECT 8595 T 5DSM 28727 T ).
The genus Serratia, which to date includes 16 species, can be found in many different habitats. Strains representing species of the genus Serratia have been isolated from water, soil, plants and animals (Grimont & Grimont, 2006) . In mammals, Serratia strains have been associated with infections such mastitis in cows (Barnum et al., 1958; Roussel et al., 1969; Wilson, 1963) , conjunctivitis in horses (Carter, 1973) or septicaemia in foals (Deom & Mortelmans, 1953) , goats (Wijewanta & Fernando, 1970) and pigs (Brisou & Cadeillan, 1959) , but they have also been found associated with many clinically healthy individuals (Grimont & Grimont, 2006) . Strains representing species of the genus Serratia have been reported as common intestinal bacterial flora in bats (Klite, 1965) and they seem to be opportunistic pathogens for the chiropteran species (Mühldorfer et al., 2011) .
In the spring of 2012, after getting permission for nonlethal bat sampling from the Czech Nature Conservation Agency (01662/MK/2012S/00775/MK/2012 and 866/JS/ 2012), we screened the microbiota associated with bats affected by white-nose syndrome that were hibernating in caves situated in the Moravian Karst and mines in the Jeseniky Mountains (all in the Czech Republic). The bats were netted while emerging from hibernacula during early spring (from 15 April to 3 May) and handled so as to minimize stress and duration of sampling procedures. Specimens for bacteriology were preserved and transported in Amies medium (CM0425, Oxoid). For routine isolation of bacteria, blood agar containing 5 % sheep citrate blood (Columbia Agar Base, Oxoid) and MacConkey agar (MCA, Oxoid) were used. After inoculation using the quadrant streak method, agar plates were incubated under aerobic conditions at 20 u C for 3 days. Isolate 12 was obtained by culturing a rectal swab from a greater mouse-eared bat female (Myotis myotis) sampled in Jeseniky mountains (Simon-Judah mine). Isolate 52 T was obtained from a wing membrane skin swab from a Bechstein's bat male (Myotis bechsteinii) sampled in the Moravian Karst (Katerinska cave). According to our investigations, these two strains represented two novel species of the genus Serratia.
To obtain genomic DNA for 16S rRNA gene sequencing, strains were grown overnight at 24 u C in nutrient agar (Oxoid) and DNA was extracted using the ArchivePure DNA Yeast & Gram-positive Bacteria kit (5 Prime) following the instructions given by the manufacturer. While the kit was developed to extract DNA from yeasts and Gram-positive bacteria, it has been applied successfully in our lab to extract DNA also from filamentous fungi and Gram-negative bacteria. Nearly complete 16S rRNA gene sequences of strains 12 T and 52 T were obtained following the method described by Rivas et al. (2007) . We used the BLASTN program (Altschul et al., 1990) to compare the sequences with those available in GenBank. The results obtained showed that the strains from this study are phylogenetically related to members of the genus Serratia, within the family Enterobacteriaceae. Using the EzTaxon-e tool (Kim et al., 2012) , we found that the closest phylogenetic relative of isolate 12 T is Serratia quinivorans DSM 4597 T (99.5 % 16S rRNA gene sequence similarity), whereas strain 52 T is related to Serratia ficaria DSM 4569 T (99.5 % similarity). Table S1 (available in the online Supplementary Material) shows percentages of similarity between all the type strains of species of the genus Serratia, including isolates 12 T and 52 T .
Using the CLUSTAL X software (Thompson et al., 1997) , 16S rRNA gene sequences of the strains isolated in this study were aligned with those of the type strains of species of the genus Serratia. The MEGA5.10 package (Tamura et al., 2011) was used for the elaboration of phylogenetic trees including all type strains of described species within the genus Serratia and the type species of the closest genera within the family Enterobacteriaceae, using maximum-likelihood (Rogers & Swofford, 1998) analysis with a bootstrap test based on 1000 resamples. The resulting tree is presented in Fig. 1 and shows the phylogenetic placement of strains 12 T and 52 T within the genus Serratia. Strain 12 T clusters in a branch together with S. quinivorans DSM 4597 T and isolate 52 T is grouped with S. ficaria DSM 4569 T . The same results were obtained when phylogenetic distances were calculated The G+C content of total DNA was estimated using the thermal denaturation method (Mandel & Marmur, 1968) . Strains 12 T and 52 T showed a DNA G+C content of 52 and 53.5 mol%, respectively, supporting the affiliation of the two isolates to the genus Serratia, strains of which have a DNA G+C content of 52-60 mol% (Grimont & Grimont, 2006) . DNA-DNA hybridization was performed in duplicate at the DSMZ (Deutsche Sammlung von Mikroorganismen und Zellkulturen, Braunschweig, Germany) as described by De Ley et al. (1970) under consideration of the modifications described by Huss et al. (1983) using a Cary 100 Bio UV/VIS-spectrophotometer equipped with a Peltier-thermostatted 666 multicell changer and a temperature controller with in-situ temperature probe (Varian). DNA-DNA relatedness between strains 12 T and S. quinivorans DSM 4597 T was 37.1±4.7 % and between strains 52 T and S. ficaria DSM 4569 T was 56.2±3.4 %. Taking into account the recommendation of a threshold value of 70 % DNA-DNA relatedness for definition of a bacterial species (Wayne et al., 1987) , strains 12 T and 52 T can be considered to represent novel species within the genus Serratia.
Reference strains S. quinivorans DSM 4597 T and S. ficaria DSM 4569 T were included in all phenotypic and chemotaxonomic tests with strains 12 T and 52 T .
For the analysis of cellular fatty acids, cells were cultivated overnight in YES broth at 24 uC and 200 r.p.m. Once the cultures were in the exponential growth phase, biomass was harvested by centrifugation and freeze-dried. The detection of the fatty acids was performed by the Identification Service of the DSMZ by using version 6.1 of the MIDI Sherlock Microbial Identification System software. The fatty acid profiles of the strains isolated in this study and the reference strains are shown in Table 1 . The major fatty acids in strains 12 T and 52 T were 16 : 0, (which is also the major fatty acid in Serratia marcescens CCUG 1647 T ; Geiger et al., 2010), 18 : 1v9c and 14 : 0, the same as in the reference strains S. quinivorans DSM 4597 T and S. ficaria DSM 4569 T .
The capability of the strains to produce some enzymes and metabolize several substrates was tested using API 20E and API 50CH strips (API system, bioMérieux). The temperature range for growth was determined by incubating cultures in YES medium (0.5 % yeast extract, 2 % sucrose, 1.5 % agar) at 4 to 40 u C. The same medium with a final pH between 4 and 10 was used for studying pH range. Salt tolerance was studied in YES medium containing 0-10 % (w/v) NaCl. Phenotypic features of the novel species are described below in the species description and the main differences of strains 12 T and 52 T with respect to the type strains of the most closely related species of the genus Serratia, S. quinivorans DSM 4597 T and S. ficaria DSM 4569 T , are summarized in Table 2. Gram staining was performed according to the procedure described by Doetsch (1981) . Motility was checked by phase-contrast microscopy after growing cells in nutrient agar (Oxoid) at 22 u C for 48 h. Presence and type of flagellation was determined by electron microscopy after 48 h of incubation in nutrient broth (Oxoid) at 24 u C. Drops (5 ml) of bacterial culture were applied onto glowdischarge activated-carbon-coated Formvar grids and left to adsorb for 1 min. After that, excess of solution was removed and grids were immediately negatively stained with 0.5 % ammonium molybdate in distilled water containing 0.1 % trehalose. Samples were examined in a Philips CM100 electron microscope. Digital images were taken with a MegaView Slow-scan camera (Fig. 2) .
Phenotypic and chemotaxonomic tests analysed in this study support the classification of strains 12 T and 52 T within the genus Serratia; nevertheless, the two isolates can be genotypically and phenotypically differentiated from the previously described species. Therefore, we propose the description of Serratia myotis sp. nov., with the type Table 1 . Cellular fatty acid compositions of strains 12 T and 52 T , and the type strains of the phylogenetically closest related species, S. quinivorans and S. ficaria, and the type species of the genus, Serratia marcescens Strains: 1, Serratia myotis sp. nov. 12 T ; 2, S. quinivorans DSM 4597 T (data obtained from this study); 3, Serratia vespertilionis 52 T ; 4, S. ficaria DSM 4569 T (this study); 5, S. marcescens CCUG 1647 T (Geiger et al. 2010) . Values are percentages of total fatty acids. Gram-stain-negative, facultatively anaerobic, non-sporeforming, rod-shaped cells, 1-1.3 mm in length and 0.5-0.6 mm in diameter. Motile by subpolar flagella. Colony morphology on YES medium is circular, convex and transparent, with a diameter of 1.5 to 2.0 mm after 24 h of growth at 24 u C. Oxidase-negative and strongly catalasepositive. Temperature, pH and NaCl concentration ranges for growth in YES medium are 4-37 u C, pH 5.5-9 and 0-8 % (w/v) NaCl. Optimal growth happens at 20-35 u C, pH 6-8 and with 0-4 % NaCl. 16 : 0, 18 : 1v9c and 14 : 0 are the main cellular fatty acids. Produces gelatinase, arginine dehydrolase, lysine decarboxylase, ornithine decarboxylase and b-galactosidase. Utilization of citrate is positive. Indole and urease production is negative. Assimilation of glucose, fructose, mannose, rhamnose, maltose, L-arabinose, raffinose, ribose, D-xylose, turanose, trehalose, melezitose, melibiose, galactose, sucrose, aesculin, mannitol, inositol, sorbitol, glycerol, gluconate and 2-ketogluconate is positive.
The type strain is 12 T (5CECT 8594 T 5DSM 28726 T ), isolated from the rectum of a greater mouse-eared bat (Myotis myotis) sampled in the Jeseniky mountains (Czech Republic). The DNA G+C content of the type strain is 52 mol%.
Description of Serratia vespertilionis sp. nov.
Serratia verpertilionis (ves.per.ti.li.o9nis. L. gen. n. vespertilionis of a bat, from which the type strain was isolated).
Gram-stain-negative, facultatively anerobic, non-sporeforming, rod-shaped cells, 1-1.3 mm in length and 0.5-0.6 mm in diameter. Motile by subpolar flagella. Colony morphology on YES medium is circular, convex and transparent, with a diameter of 1.5 to 2.0 mm after 24 h of growth at 24 u C. Oxidase-negative and strongly catalasepositive. Growth in YES medium occurs within a temperature range of 4-40 u C, at pH 5.5-9 and with 0-8 % (w/v) NaCl, with optimal growth at 20-35 u C, pH 6-8 and with 0-4 % (w/v) NaCl. Major fatty acids are 16 : 0, 18 : 1v9c and 14 : 0. Produces gelatinase and b-galactosidase. Utilization of citrate is positive. Urease, arginine dehydrolase, lysine decarboxylase, ornithine decarboxylase and indole production are negative. Assimilation of glucose, fructose, mannose, rhamnose, maltose, L-arabinose, melibiose, cellobiose, arabinose, raffinose, sucrose, ribose, L-fucose, D-xylose, turanose, trehalose, melezitose, gentiobiose, N-acetylglucosamine, mannitol, inositol, adonitol, sorbitol, glycerol, D-arabitol, L-arabitol, 2-ketogluconate, gluconate, 5-ketogluconate and l-methyl D-glucoside are positive.
The type strain is 52 T (5CECT 8595 T 5DSM 28727 T ), isolated from wing membrane skin of a Bechstein's bat male (Myotis bechsteinii) in the Moravian Karst (Czech Republic). The DNA G+C content of the type strain is 53.5 mol%.
